A Case of Intra-uterine Death of the Faetus occurring in Six
Consecutive Pregnancies, with Observations upon the Importance of the Examination of the Fcetal Tissues for the Presence of the Spirocheta pallida.
By HERBERT WILLIAMSON, M.B., and EARDLEY L. HOLLAND, M.D.
TiE pathology of ante-natal death is obscure and has been but little investigated. Syphilis is justly regarded as one of the commonest causes, and the following caXe demonstrates that even in the absence of a history of infection or of any clinical manifestations of the disease in the parents syphilis may be responsible for the death of the child.
A. B., aged 24, was first seen by Dr. Williamson on November 23, 1903 . She came to the Royal Waterloo Hospital because she had given birth to two stillborn children, and, believing herself to be pregnant again, wished to know if anything could be done to prevent a similar mishap. Menstruation commenced at 17, and occurred regularly every twentyeight days until the time of her marriage. She was always a healthy girl, and was one of a family of five; her brothers and sisters are all married and all have living children. She married at the age of 23, and two months later became pregnant. After twenty-six weeks gestation she was delivered of a stillborn child. Six months later she again became pregnant, and again gave birth to a dead child at the end of the twenty-eighth week.
Dr. Williamson saw her five months after this event; on examination he found she was three months pregnant, but could discover no abnormal condition in the pelvis and no signs of any general disease. The question my-12
of syphilitic infection was carefully inquired into, but with an absolutely negative result. Neither she nor her husband had ever followed any injurious occupation. The cause of the death of the foetus therefore remained a mystery. She was treated with small doses of chlorate of potash, and was lost sight of for nearly two years. In July, 1905, she again presented herself at the Waterloo Hospital. She stated that she had been delivered of a dead child at the end of eight lunar months gestation in 1904, and of another dead child at the end of nine lunar months gestation in March, 1905;  in her last pregnancy she had felt foetal movements a few days before delivery. There had been no return of menstruation since the birth of the last child.
On examination she was found to be two months pregnant. Nothing more was seen of her until June, 1906, when she returned to the hospital and told us that she had been delivered of a dead child after nine months gestation; she was not certain when she last felt festal movements. She was once more pregnant, and Dr. Williamson impressed upon her the importance of allowing us to keep her under observation, and to induce labour at about the thirty-second week. He saw her on September 2, and from the size of the uterus thought she was then in the thirtieth week of pregnancy; festal movements were felt and the festal heart was heard. He recommended her for admission to Queen Charlotte's Hospital with a view to induction of labour. She was admitted on September 21 and was found to be in labour. The child was stillborn. It presented by the breech and was macerated.
The post-mortem notes state that the child was premature, presumably of about thirty-six weeks gestation, macerated but not foul smelling. It presented no signs of syphilis. The spleen was enlarged. The centre of ossification of the lower epiphysis of the femur had not appeared. Unfortunately the placenta had been destroyed and was not available for examination. Dr. Holland, working with the silver method, examined sections of the liver, the spleen and the umbilical cord for the presence of the Spirochaeta pallida. He recorded his results as follows: " Liver: spirochetes are distributed throughout the whole section more or less uniformly, but in certain small areas are grouped very closely together. Whether these areas correspond to the site of blood-vessels it is difficult to say, for the method employed does not admit of clear differentiation of the tissues. In the midst of some of these areas, however, the presence of red blood-corpuscles lying in small spaces affords evidence in support of this supposition. The organisms are not intracellular, but lie between the cells in the connective tissue or lymph spaces.
The spirochaetes themselves have been cut at different planes and angles. Some are typical, with as many as fifteen or twenty spirals, others are shorter, whilst some have evidently been cut at the summit of the curves and appear as a series of dots. The apparent grouping of the spirochaetes around the blood-vessels of the liver does not justify us in assuming that the infection is primarily placental and reaches the foetus through the umbilical vessels. It must-be remembered that all the blood of the feetal circulation passes through the liver, and the presence of spirochmetes in or around the hepatic capillaries is not surprising. Spleen: the sections show spirochates in the same abundance as those of the liver, but they are distributed more uniformly, and there are no ' clumps' as in the latter organ. Umbilical cord: no spirochoetes can be detected in the sections."
The evidence obtained from the study of the dead feetus appeared to prove conclusively the presence of a syphilitic infection, even in the absence of any clinical manifestations of syphilis and in spite of a negative history. In the light of our new knowledge we investigated the case again. We interviewed and carefully examined the husband, and once more made a thorough examination of the wife; we failed, however, to find any single fact, either in the history or the clinical examination, which we could regard as even suspicious. In the event of a fresh pregnancy we determined to try the effect of a course of treatment by mercury and iodide of potassium. We had not long to wait. In May, 1907, the patient returned to the hospital; she stated that she had seen no periods since the birth of the child, but she believed she was again pregnant. On examination this proved to be true. She was ordered small doses of mercury and iodide of potassium, and this treatment was continued up to the time of the delivery. The stage of gestation could be judged only by the size of the uterus, as we had no menstrual history to help us. When examined on October 17 the uterus reached to the costal margin and the fetal heart could be heard; she was therefore sent into Queen Charlotte's Hospital with a view to induction of premature labour. On November 1 she was admitted under Dr. Stabb, and on the following day labour was induced by the introduction of two bougies. Sixteen hours later pains commenced, and at 11 p.m. on November 3 she was delivered of living twins, a boy and a girl. The male weighed 3 lb. 11L oz., the female 3 lb. 3' oz. Both children were obviously premature, and the amniotic sac of the female child contained a large excess of liquor amnii.
It was clear that we had miscalculated the stage of gestation and had induced labour much sooner than we ought to have done.
The female child died on the fifth day and the male child on the ninth day. Post-mortem examinations were made in both cases. In the female child no cause of death beyond prematurity could be discovered. In the male child there was collapse and broncho-pneumonia of both lungs. Neither showed any syphilitic lesion. The liver, spleen, the lungs and the kidneys of the female child were examined by the silver method for the presence of the Spirochata pallida. In none of these organs could it be detected.
The result is disappointing. We were misled by the existence of twin pregnancy and hydramnios into believing that gestation had advanced nearly to full term, and the deaths of the children must be attributed to our unfortunate mistake.
We bring forward this case as a contribution towards the pathology of intra-uterine death. The importance of syphilis as a causal factor has long been recognized, but hitherto we have had to rely upon a history of infection in the parents or upon certain gross lesions exhibited by them or by the dead foetus; and in the absence of such evidence proof has not been possible. Levaditi's method of demonstrating the Spirochaita pallida has given us a new means of diagnosis and new indications for ante-natal treatment, but before the value of these can be established two questions must be discussed: (1) What is the evidence upon which it is claimed that the Spirochata pallida is the specific organism of syphilis ?
and (2) Is the method of Levaditi a reliable one for demonstrating the presence of the organism ?
In March, 1905, Schaudinn [17] discovered in scrapings from an excised primary chancre a distinctive Spirochaeta; this he named the Spirochwta pallida, because in comparison with other spirochaetes it stained only faintly with Giemsa's stain. Further observations revealed to him the fact that this organism was constantly present in cases of primary and secondary syphilis. Later Schaudinn [18] , working with Hoffmann, found it in every one of seventy consecutive cases examined. He emphasized the fact that the frequency of its discovery in cases of syphilis depended directly on the skill and experience of the observer, an observation that has been amply confirmed by later workers. As a result of his work Schaudinn claimed that the Spirochaeta pallida (or, as he named it later, the Treponema pallida) was the specific micro-organism of syphilis.
The Spirochawta pallida is usually 10 , to 15 p in length. It is spiral and contains eight to twelve sharp regular curves. It may sometimes attain a much greater length and contain a correspondingly larger number of curves. It tapers slightly towards the extremities, the curves becoming less steep. It possesses one flagellum at each extremity; it multiplies by longitudinal fission, the initial stage being shown by a doubling of the flagellum at one extremity; there is no undulating membrane. Whether it is a protozoon or a bacterium is not yet quite settled-Schaudinn believed it to be a protozoon. It is stained best in films by Giemsa's stain. The spirochaetes belong to a large and widely distributed class of organisms. Schaudinn believed the Spirochata pallida to possess morphological characteristics by which it could be distinguished from other members of the group, but we now know that there exist certain spirochoetes which, by the ordinary staining methods, cannot with certainty be distinguished from the pallida. Notable amongst these is the Spirochata pertenuis, described by Castellani [3] as the infective agent in yaws. ' The Spirochaeta refringens is by far the commonest of the class; it is often found in the mouth and most frequently when carious teeth are present. The refringens is a thicker and plumper organism than the pallida; its curves are less numerous, flatter, and irregular in length and form; its ends are often blunt. Other spirochoetes have been found in necrotic and ulcerating carcinomata and in balanitis.
Confirmation of Schaudinn's work quickly came from all sides, and soon a vast amount of literature was produced dealing chiefly with the association of the Spirochata pallida with primary and secondary syphilitic lesions, and the evidence adduced plainly demonstrated the constant association of the organism with this disease. Still further proof of the pathogenicity of the SpirochTta pallida was given by the result of inoculation experiments in animals. In May, 1905, Metchnikoff and Roux [10] were able to find the organism in the primary lesions of apes inoculated with syphilis, and in November of the same year, as the result of further work [11] , they were able to find it in 74 per cent. of the infected animals, both in the primary and secondary lesions. Neisser [13] could not at first find it so often in his infected apes, but later, as the result of increased experience in searching for the organism, was able to find it in a much greater percentage of cases in the primary lesions and secondary eruptions, but was never able to find it in the internal organs.
So far the organism had been demonstrated only in smear preparations, stained best with Giemsa's stain. Attempts to stain it in sections were unsuccessful tintil Levaditi [7], in 1906, introduced a method of silver nitrate staining. This was essentially a modification of Ramon y Cajal's method of staining fine nerve fibrils. This is the method we have employed ourselves, and we propose to give a short description of it.
Thin pieces of tissue must be taken. They are first placed in a 5 per cent. solution of formalin in distilled water for twenty-four hours. They are then placed in distilled water until they sink; next they are transferred to 90 per cent. alcohol for twenty-four hours. They are then again rapidly washed and placed in a 1P5 per cent. solution of silver nitrate in distilled water, and kept in an incubator at 370 C. in the dark for five or six days. They are then rapidly washed in distilled water and are developed, still in the dark, for twenty-four hours at the room temperature in the following solution: pyrogallic acid, 2 grim.; formalin, 5 c.c.; distilled water, 100 c.c.
After this they are again washed, hardened in alcohol, cleared in xylol and embedded in. paraffin. Thin sections are cut and are mounted for examination. The Spirochaetae are stained black, connective tissue fibres dark brown, and protoplasm dark yellow. The great essentials for success are that scrupulous cleanliness should be observed and that the silvering and development should be carried out in the dark. Levaditi's method especially leiids itself to the examination of the organs of syphilitic foetuses. In addition to the case just recorded we have examined at Queen Charlotte's Hospital the organs of seven macerated fcetuses, and have found the Spirochoeta in great abundance in six; of these, in five there was a history of syphilis in the parents; in the single negative case there was no such history. The organs examined were the liver, spleen, kidneys and lungs, and the Spirochaeta was present in each case on all these organs, but most abundantly of all in the liver (see fig.) and lungs. In the placenta we could never find it. Bab [1] , who has examined a large amount of material in very great detail, found the Spirochaeta in the various organs in the following proportions: lungs, 87 per cent.; pancreas, 80 per cent.; skin, 66 per cent.; suprarenal, 64 per cent.; spleen, 62 per cent.; liver, 59 per cent.; kidneys, 54 per cent. He found it in the umbilical cord in 9 per cent., but never in the placenta.
The spirochNtes lie chiefly between the cells of the organ in the connective tissue. They may lie within the cells. Bab has found them in the ovum; Gierke [5] found them abundantly in the epithelium of the bronchioles, and Levaditi found them within leucocytes. Levaditi [8] and many other observers also found them lying within blood and lymph spaces.
The constant presence of the Spirocha?ta pallida in the organs of congenitally syphilitic fcetuses, and the absence of all other organisms, is a remarkably strong piece of evidence for the specificity of the Spiroclieta pallida as the infective agent in syphilis.
In 1906 Saling [15] , an assistant at the Zoological Institute of Berlin, published a remarkable paper in which he attempted to show that Levaditi's method was utterly worthless for the demonstration of the Spirochata pallida, and that the so-called " silver spirochaetes " were not spirochaetes at all, but merely fine nerve endings, elastic and other connective tissue fibres. He asserted also that although silver sections of organs of these fcetuses showed swarms of spirochaetes, yet if smear preparations of the same organs were taken and stained with Giemsa's stain, no spirochates could be seen.
S.,,.,..~~~~~~~~~~~..lS .,...... l, ,II, 8piroch6eta pallidat in the liver of the first macerated fcetus examined. Section stained by Levaditi's method. x To exclude any possibility of syphilis in the material used, he took pieces of tissue from the organs of various animals, including bears, pigs, monkeys, guinea-pigs, and rabbits. In sections from lungs, liver, blood-vessels and other organs, stained by Levaditi's method, he demonstrated fine spirals which sometimes resembled in appearance the Spirochxta pallida. He supposed that these nerve and connective tissue fibres had assumed a spiral shape because of their treatment with formalin and alcohol, and that the coiling was all the more marked if the tissues had previously undergone mlaceration, whereby they were rendered more permeable to the silver salt. To demonstrate his views he published with the paper a number of micro-photographs.
On looking at these micro-photographs, and comparing them with silver sections from the organs of syphilitic fcetuses, it is obvious that Saling has gone too far. Doubtless at isolated points in his sections silver spirals are seen somewhat similar in appearance to the Spirocha?ta pallida, but there is a very marked difference between these spiral fibres, irregular in their size and in the number and in the degree of their curves, and the true Spirochlta pallida. No one acquainted with the Spirochaeta can have the least difficulty in distinguishing the two. Further, it is one thing to find two or three spirochaeta-like fibres after a careful search, but a totally different thing to find the whole field swarming with spirals, all of which have the regular and typical appearance of the organism. Saling has subsequently published other papers on the same lines [16] , but they introduce no new matter, and are chiefly controversial in reply to his critics.
Similar papers have been published by other workers at the Zoological Institute of Berlin; in fact, the workers at this institute, Siegel [20], Saling, Schultze [19] , and Jancke [6] , are the most bitter and persistent opponents of the Spirochata pallida. Siegel claims to have discovered the specific organism for syphilis in the Cytorrhycta Luis, and the attacks of this school upon the specificity of the Spirochweta pallida seem but part of a plan of campaign to establish the claim of the Cytorrhycta.
Saling's work has met with severe criticism. Neisser [14] , whose opinion is an extremely weighty one, holds that the Spirochata pallida is certainly the cause of syphilis; he disagrees entirely with Saling's work and maintains that the Spirochaeta stained by Levaditi's method is the same as that stained in films by Giemsa's method.
Dohi [4] has examined a large amount of material to elucidate the point raised by Saling concerning the influence of maceration in producing so-called silver spirochwtes. His conclusions are: (1) in macerated non-syphilitic foetuses no spirochetes were found ; (2) in artificially macerated non-syphilitic tissues from fcetuses (monkeys and guinea-pigs) no spirocheates were found; (3) silver-stained nerve fibrils and connective tissue fibres may be easily distinguished from the Spirochaeta pallida by their blunt and irregular curves, variations in size and form, and by their brown colour. He admits that in isolated instances a silverstained fibre may closely simulate a Spirochaeta pallida.
To several observers sections stained by Levaditi's method have revealed an intracellular position of the Spirochaota-a strong argument against Saling's views. Gierke, in a syphilitic feetus, found them lying abundantly within the epithelium of the bronchioles and within leucocytes in the lung alveoli. Levaditi [9] and Bab [1] have published similar observations.
Saling's assertion that the Spirochaota could not be found in Giemsa films from organs in which it had been found in silver sections has been refuted by many observers. Miihlens [12] examined the organs of sixteen syphilitic foetuses, and in all of them he found the Spirochaeta both in silver sections and in films. Beitzke [2] has confirmed his results. Care is necessary to find spirochates in films made from macerated organs, for the organisms seem to adhere very closely to the tissues, perhaps because of their corkscrew form, and maceration interferes with their staining affinity.
These are but a few instances of the results of workers on this point. The amount of literature is enormous, and in reading through it one finds a consensus of opinion that Saling's view of the worthlessness of Levaditi's method is wrong. At the same time it is generally admitted that in sections where only a few spirochoetes are present, or where they have been badly stained, care must be taken to distinguish the Spirochata from nerve endings or deformed connective tissue fibres. But in sections containing many typical spirochmtes there can never be any doubt.
We have thought it right, in view of the importance of the case we have recorded, to consider in some detail-(1) the evidence upon which it is claimed that the Spiroch.Ttapallida is the specific organism of syphilis, and (2) the reliability of the method of Levaditi in demonstrating the organism.
The opinions we have formed are: (1) that all the evidence accumulated points to the fact that the Spirochata pallida is to be regarded as the specific organism of syphilis, but that positive proof can only be obtained when some method of growing the Spirochata in pure culture has been discovered; (2) that in spite of the fierce criticism to which it has been subjected by Saling and his followers, Levaditi's method is still to be regarded as reliable for demonstrating the organism.
We believe, therefore, that in the routine examination of the tissues of premature stillborn children we have a valuable method of elucidating the cause of intra-uterine death in certain obscure cases, and that we may be afforded a clue to a line of treatment by which we may prevent the recurrence of such a disaster.
DISCUSSION.
The PRESIDENT (Dr. Herbert Spencer) thanked the authors for their interesting paper, demonstration and discussion of the value of the Spirocha?ta pallida. The case given by the authors, however, did not quite seem to accord with practical experience. A patient who a short time previously had given birth to a fcetus, in the tissues of which large numbers of spirochaetae were found, when again several weeks pregnant had mercury given to her. and premature children were born, in the tissues of which no spirochaetae were found; that is to say, as far as the evidence of the authors went, the syphilis had been eradicated by the administration of mercury to a woman pregnant and affected with untreated syphilis. However valuable mercury was in such circumstances, the absolute prevention or cure of syphilis under such conditions would, he thought, be rarely met with in practice.
Dr. AMAND ROUTH believed that much good was to be expected from giving mercury to pregnant women who had previously borne stillborn or syphilitic children. He had seen excellent results, and alluded to one lady whose husband had had syphilis eight years before marriage. She had had two premature stillborn children. She was given hydrarg. perchlor., gr. #w, thrice daily when nine weeks advanced in her next pregnancy, and was delivered at full term of a healthy child. During the next pregnancy no mercury was taken, and the child born was very feeble, soon showed evidences of infantile syphilis, had been almost from birth subject to fits, and was now (aged 5) both mentally and physically undeveloped. The patient again took mercury in her next pregnancy, and the child born was again quite healthy. Neither the mother nor the two children who were born healthy, aged 61 and 4 respectively, have shown any evidence of syphilis, and they are in perfect health now.
Dr. MAXWELL congratulated the authors of the paper on the frequency with which they had demonstrated the spirochata. From his own experience he knew how accurately one had to follow the directions laid down by Levaditi in his detailed account to secure a good result. The prolonged iinmersion of the tissue in silver nitrate solution had to be carried out under true " darkroom " conditions, the interior of an incubator not being sufficient for the purpose. To this he attributed several failures to demonstrate the organism proved later to be present when this precaution had been adopted. He presumed that the presence of the organism in the foetal tissues was evidence of a transplacental infection and asked the authors how they could account for the fact that the organism had not been identified in the placenta.
Dr. BECKETT-OVERY said that he agreed with the authors as to the claims of the Spiroch3ta pallida to be the specific organism of syphilis. He thought that the possibility of there being other stages in the life-history of the parasite should be borne in mind, and that this might account for the supposed absence of the organism in certain cases and in some phases of the disease. A fact which must not be lost sight of was the occasional infectivity of the tertiary lesions. This had now been definitely proved. When to this was added the fact that the Spirochwta pallida had been found in some cases of the tertiary condition, the coordination of these two facts tended strongly in favour of the authenticity of the spirochmta.
With regard to the treatment by mercury, he would like to know how the mercury was administered. Personally he was convinced that the injection of metallic mercury was indicated. This method was now well-nigh universal in the Army, and had given splendid results. One case did not prove much but was of value, and he would quote it. A woman who apparently contracted syphilis at the time of her marriage and became pregnant shortly afterwards had come under his care at the third month of pregnancy with unmistakable signs of secondary syphilis of some duration. The patient was given eight injections in all, extending from the third month till the beginning of the eighth, the last being given eight weeks before the child was born. The child as far as he knew was a full-term child, and up to the present-four and a half months-had shown no signs of syphilis. From personal experience he was convinced that the method was free from risk, gave the best results, and that mishaps were due to faulty technique. He had had abscesses in his practice, but with greater experience was certain they could be avoided. It was of the greatest importance to avoid leaving any mercury immediately beneath the skin.
